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QA Statement
RTI Project 4996

Quality Assurance activaities undertaken by the RTI
Analytical and Chemical Sciences (ACS) Quality Assurance CIZice
1n support of this program (Method Validation) included:

- conducting pericdic reviews and audits of the datz
measurement systems,

. meet1ing with project leaders on matters affectinz data
quality, and

. monltoring situatlons regqulring corrective 3ICticni.

The ACS QA COffice conducts systems audits of current =C8
studies to ascertain that data are being recorded properly, SCPs
are rteing implemented, and that the results reported reflec= the
raw Zata of the study. Written reports of all reviews and zudicts
are maintained.by the ACS QA 0nfficer, and results have beern
reporcaed to the program management. Audits and i1nspections
conductad for this program are listed below.

hudzit Conducted Feported
Netepook Inspection 10787932 ~0/s7792
(2C5-SCP~-815-002)
Cocument Review 10,797,922 I0/7/97
{ACS~S0OP-130-0303)
Tata Review 10/8/32 ~0/7/92
The 2CS QA Office conducts unit-w.de Inspections and z2.3i1ts
ro as-er-z:n that ACS research unwt 20Ps and gocd laboracozrs
pracz.zes .are being Zollowed. The most recent 1inspectlons =23
aud:r=3 z2ns -he date rasults were rapcriaed Lo management &=
lisc=z celow
Inspection, Audlt Zconcducteaa ReporT=:
Inz-T._mans Log Notegoox Inspectieon = 32 6rlz: 22
(ACZ-2C07-315-003)
Mgrecce< Inspection 2,32 7.7 3
TAlZ-ZCE-3.5-000)
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SECTION 1.0

ABSTRACT
In support of a pesticide reregistration effort, analytical method validation and
confirmation studies were conducted for ethyl parathion (EP) and 1ts metabohtes in four plant

commodities. The parent compound and the metabolites ethyl paraoxon (EPOX) and p-
nitrophenol (PNP) were assayed {(using gas and hquid chromatography) in wheat straw, wheat
gran, wheat flour and sunflower seed ol to validate proposed analytical methodology. Method
confirmation studies (using gas chromatography/mass spectrometry) were conducted for the
three compounds i wheat grain  Results of the vahdation assays confirmed the viabulity of the
proposed methods. EP and PNP gave acceptably high and precise recovenes. EPOX gave
recovenes well in excess of 100% and with less precision than was observed for EP and PNP
EPOX proved difficult to analyze due to its highly vanable behavior dunng gas chromatographic
separation. Time estimates for complete processing and analysis of sample batches were

deterrmined for each analyte




SECTION 2.0
INTRODUCTION
The Environmental Protection Agency requires that sponsors of pesticide registration

efforts provide results of a vahdation by an independent laboratory for a proposed tolerance
enforcement method (EPA PR Notice 88-5) Ethyl parathion (EP)1sa pesticide applied to several
cash crops, and an enforcement method for this compound and 1ts primary metabelites, ethyl
paraoxon (EPOX) and g-mitrophenol (PNP), has been proposed by the sponsors. The requisite
vahdation and confirmation studies for these compounds were performed at the Research
Tnangle Institute, and are described heretn. All studies were conducted in compliance with
FIFRA GLPs.

10 of 3




SECTION 3.0
SELECTION OF SUBSTRATES FORTIFICATION LEVELS

Chemnova plans to reregister ethyl parathion (EP) er: five important crops: wheat, rape.
sunflower, barley, and sorghvm Major commodities for these crops are oil, straw, grain and
flour. The commodities selected for method validation were sunflower o1l (processeu), wheat
straw, wheat grain, and wheat flour (processed). Sunflower oil will also represent rape oil
(canola), and wheut will represent barley and sorghum commodities Wheat straw was selected
over fresh forage because the destred analytes are more difficult to analyze in straw.

Fortifications at the low level for EP, ethyl paraoxon (EPOX), and p-nitrophenol (PNP)
were 0.05 ppm each, the antiaipated LOQ level with recoveries from 70% to 120%. The hughest
level of fortification for EP and PNP will be 2 ppm whereas the highest level for EPOX wiil be
0.50 ppm. Tnals for sorghum resulted 1n residues for grain such as EP 2 ppm, EPOX, 02 ppm.
and PNP 0.5 ppm. In hay and straw, levels of PNP can be >f the same magnitude as EP  EPOX

is always much lower than that for EP 'n crop commodities (raw and processed)




Q DESCRIPTION OF METHODS

I SECTION 40
l All residue analytical methods for EP, EPOX, and PNP for vartous plant commodities are

provided in the appendices to this repert. The general methodology = descnibad 1n
' "Deterrmination of Ethyl Parathion [EP- O,0,-diethyl-O-p-titrophenyl phosphorcthicate] and lts
Metaboltes (Ethyl Paraoxon {EPOX. O,0-diethyl-O-p-nitrophenyl phosphate] ard p-mitrophenol
I {PNP- 4-mitrophenol]} 1n Various Matnixes,” MRID #42133601. This sect\lon nedades a genaeral
descniption of the methodology and instrumentation, and contains some representative
i calculations for analyte quantitation and recovery.
4.1 GENERAL METHODOLOGY
l Plant homogznates were extracted by reflux with an aadified aqueous-organic solvent
mixture, the extracts were punfied by solvent partihon Conuentrated extracts were analyzed
by GC using flame photometnic detection for EP and EPOX  Pnor to PNP analysis by HPLC
' using UV detection, extracts were partially purified using a column of Flonsil  #ar confirmnatory
methods, extracts were analyzed by capillary GC/MS Data was acquired and —rocessec using
l an automated digital data acquisition system.

411 Wheat commodihes

IQ A homogenized sample was spiked with known quantities of each ana_vte

The homogenate was extracted with acidifted aqueous/organic solvent by rerfux  The solvent
was concentrated and the agueous cencentrate was extracted with additionzi solvent. The
soivent was partially removed o provide a concentrate suitable for d.rect anz_.s1s bv =acked
column GC.FPD for ZP and SPOX Samples were run with check standaz;':s intersoersed
Cuantitaticn was achieved by use ot a <ahibration equation (arsa counts vs. czmcentraticn)

A cortion ot the extract was vartiailv punbied by passage throucn Flonsii  An
soprornate fractiun »as collected from the Tonsil column and solvent-excrang 2 ©to an
agueous meamuum A certion of the agueous £ luton was injected onto an — 7LC system for
suantitaticr of PNP A calibratton curt 2 va- sererated trom standard samt 22 The —ethod
] 3 mven = zoealln cTDende al e sosaens ind moedinoitons o the - med Lz uated
: *. the spem~sors taprenc v L0 cave el ac roorated o Lhis methos gescT Thon
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evaporation, the aqueous portion was then extracted wath organic solvent. After concentration,

a portion of the organic concentrate was analyzed by GC/FPD for EP and EPOX. Samples were
run with check standards interspersed. Cuantitation was achieved by use of a calibration
equation (area counts vs. concentration)

A portion of the extract was partially punfied by passage through Flonsil. An
appropriate fraction was collected from the Flonsil column and solvent exchanged into an
aqueous medwm. A portion of the concentrate was injected onto an HPLC system for
quantitation of PNP A ralibration curve was generated from standard samples. The method
15 given in detail 1n appendix Il All the additions and modifications to the method submutted
by the sponsors (appendix [V} have been incorporated 1nto this method descniption. The major
change compared to the wheat commodity method 1s the addition of an acetorutrile/hexane
partition to remove o1l from the extract
42 INSTRUMENTATION
421 Vahdation Studies

Analysis for EP and EPOX 1n the vaiidation methods was conducted by packed column
gas chromatography Analysis for PNP was conducted by reverse phase high performance
hquid chromatography System components and run conditions are detailed below

4.211 Gas Chromatograpnyv

Model Vanan 3700 with Varian Serzes 8000 Automnjector

Column 10% SP 2100 on 100/120 mesh Supelcoport , 4 or 2mm x 2 m
Carnier Gas Henum & 40 mL/min Oven Temperature 245°C
Detector: Flame Photometric 1n Phesthorous Moede

Detector Temperature 260°C

riection Temperature 230°C “njection Voiume 1-10 pl

Data Handhing Nelson Analyvtical Tata System

4~

+2.12 L.gud Chromitogranphv

Solvent Delivery  Waters 530 and ~2C0 Pumps with 630 Programmer
“nector Sicromeret o 723

nection Volume 20 .0

Tetector  Analtocal Sios stems T3 S0 313 rm
Zomume Zas .o msorete 208 T v o 1A iz 22y Tl mm
“optle Thase - T a2t om0 Sater o T Acehe Aad



Flow Rate. 1.0 mL/mun

Data Handling: Nelson Analytical Data Systemn
4.2.2 Confirmation Studies

For method confirmation, wheat grain extracts were analyzed under conditions different
from those used 1n the validation study. Instead of packed column GC and HPLC, a single
analysis for all three analytes was conducted by capillary GC/MS. Instrument components and
run conditions are detailed below.

4.22.1 Gas Chromatography

Model: Hewlett-Packard 5890 with HP 7673 Automjector

Column: ] & W DB-1 fused silica, 30 m x 032 mm ID, 025 p film

Carrier Gas: Helium at 1.2 mL/min

Oven Temperature 60°C to 220°C at 5°C/mun, to 300°C at 12°C/mun

Capillary Injector: 1 mun sphtless/spht

Injector Temperaure: 240°C Injection Volume: 1 pL

4222 Mzss Spectrometry

Model' Hewict* Packard 5988A

lontzation Mode Electron 1onization, selected 1on momtoring

Emussion Current: 03 mA  Electron Multiplier 1730 V

Source Temperature: 200°C
43 CALCULATIONS

The determination of recovery data for each analyte in each matrix at each fortificanon
level 15 accomplished by use of the regression equation obtained from the analysis of calibration
stangards Raw chromatographic area counts from analysis of each method validation sample
are substituted in the equation for the response value The sample concentration corresponding
to that response is calculated. The concentration value is then divided by the nominal
concentration (1 e fortification level) to obtain percent recovery

To exempliry this process, the percent recovery for EP i straw at the highest fortification
leve: (2 ppm} 1s determined as -otlows The chromatograchic response from ijection of an
aliguot trom the 202 opm soiution was 1,981,036 area counts T~ he regression equation
aprroprate for EP 1n straw was v = 1,204,155x - .3,393, wnere v regresents detector respense
ing < ~epresents found .oncentmation  Thus,

w={v - . ZI83), " Z04 153
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x = (1,981,636 + 15,393)/1,204,155
x = 1,997,029/1,204,155
x = 1.66 ppm (rounded to 2 places}

€.

For recovery,
% recovery = (1.66/2.02)"100 = 82 2%
Mean recovenes of a specific analyte for a selected commodity (as shown in Table 7) were
calculated by summation of the average recoveries for a given concentration level and dividing
by the total number of concentration levels. For example, for EP 1n grain, the mean recovery is

calculated using data from Table 1

(157 +» 932 +99.2 + 950)
3

= 111 (o three significant figures)




SECTION 5.0
COMMENTS
Although the two proposed methods for analysis of EP, EPOX, and PNP in wheat

commodities and sunflower seed o1l proved feasible, some problems were encountered. On May

29, 1992, JSC informed the Agency that RTl was having instrument problems with its mass
spectrometer and was having difficulty analyzing wheat grain control samples because of
interference peaks preceding the ethyl parathion peak. Control gran (orgarucally grown) had
been used for spiking with ethyl parathion and paraoxon. Control grain appeared to have been
contaminated with an organophosphate and alternative wheat control grain sampies had to be
located. For these reasons we requested an extension for submitting these reports untl
November 1, 1992,

Some other problems were critical in nature, and some seemed to be mnherent m the
method or reflect the nature of the compounds analyzed. No major modification of the methods
were required; several minor modifications were incorporated, usually for reasons of simple
practicahty
3.1 CRITICAL STEPS

The most important problem encountered in the analysis of the specified analytes was
associatad with the GC behavior of EPOX In our hands the compound gave highly varable
~esults which necéssxtated extra care 'n developing a stable CC system fcr successiul anaivsis
The other analytes, EP and PNP, proved tc be well-behaved 1n all respects, and required no
srecautons, other than those routine’v appiied, for low level pestiaide analvsis
311 =POX Problems

Several factors became obvious immediately upon attempted GC analysis of EPOX. The
1rst oeservation involved apparentlv vanable response by the flame rhetometnc detector
Althouzn there 1s no obvious reason whv there should not be equal response for EP and EPOX
the dezacted species 15 the same for toth compounds), EPOX only provided approximatelv one
iith the response of EP This factor led *: a great deai of effort in successrutlv obtaining the
requis,t2 sensitivity levels [t was . .so <d-scot ered that unhke EP, the T column reciired
--imir = zetore analvsis could be iz ated 7 1e oniming 'nvolved the intrzguction of verv 1ugn

svels z:least 3 timesthe amount aszocratee - v:nthe higrest concentratior Zzrrcration starcard)

-y T3
ral

C - onto the column it was a 50 opser —a that =r mung vith stancz-z alone was ~ot as

.Cac DLs as prung with TPON A 2o-roovract Nlatnx compere—iz vere impeTant,

1%
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particularly for GC/MS analyses, in prepanng the GC system for cahibration and sample

analysis. [t 15 recomimended that automated run sequences include a matnx sample (Blank or

spike) after every ~5 analysis samples.
Z\Column priming is considered a critical element in both proposed methaods. )

Although a conventional packed GC column is specified by both, 1t was discovered that
Gélumn voids caused significant loss of EPOX signal. Again, this was in distinction to EP where,
lil;e most packed column analyses, column voids had relahvely little effect on either the
magmitude or shape of the GC peak. It was required that voids be completely ehminated, and
that the column be filled to the top with packing rnatena&.' The glass wool used to retain the

Ccc;iumn packing also required frequent change and complete silamzation.
Elimination of column voids is considered a critical element in the proposed method.

512 Analyte Extraction

The imitial extraction of analytes from plant matertals involves either acetone (wheat grain
ard flour) or methanol Sample spiking was conducted by addihon of the analytes as a
methanol solution Following reflux, the methanol (from the extracting solvent or from the
spiking solution) 1s removed by rotary evaporation. [t was discovered that the methanol must
be completely removed prior to subsequent processing. If methanol 1s not completely removed,
emulsions resulted when the water was then partitioned with ethyl acetate or hexane. This
observation was noted during tnal runs, for all ensuing sample analyses, care was =aken to

ensure that the evaporation of methanci was complete so that emulsions were not encountered.

Complete removal of methanol from the extracting solvent mixture 15 considered a critical
element in the proposed methods.

3132 Soluhon Congertrat on

In two steps in the crocessing >r svheat commodities or sunflower s2ed ol “or PNP
analvsis, solvent exchange s specified ~he nrstinvolves complete removal of 2thvl ace=te prior

to dissolution of the “esidi= n aegxane -or ~unt-cowran ctean-up 7o this ster .he ethr . acewate

Tor 3
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must not be taken to dryness prior to the addihon of hexane. The presence of small amounts

(= 50 pL) of ethyl acetate in hexane did not affect the efficacy of the subsequent Flonsil clean-up
step.

Following clean-up, the final mini-column eluant is solvent-exchanged into HPLC mobile
phase. The proposed method specifies compiete solvent removal pnor to dissolution in mobile
phase. Again, the eluant must not be taken to complete dryness. Reduction of the eluant to
approximately 50 pL pror to addition of mobile phase was the procedure followed 1n ail

analyses.

Prevention of complete removal of solvent is considered a critical element in the proposed
method.

52 MINOR MODIFICATIONS

As noted earlier, several minor modifications were adaopted for successful implementation
of the methods. These modifications are not considered critical, but are :mportant in preventing
potential problems and m mimmizing the time required for analysis Each modification 15 bnefly
discussed below.
521 Sodwum Sulfate

Following extraction of the analytes from each plant matenal, the aqueous extract 1s
extracted wath ethyl acetate Pror to concentration of these ethyl acetate solutions Dy rotary
evaperation they are passed through a bed of sodum sulfate The method specifies the use of
200 £ of sodum suifate This amount did not completely remove water from the organic
solvent. In practice it was found that 300-400 3 of sodium sulfate 1n the funne] were required
to etfect complete removal of water
522 Flask Size .

Following the extractien of each plant materal (using a 500 mL round bottom flask),
rotar 2vaporation of acetomtr e or ethyl acetate 1s required  The proposed methods specify the
use -1 300 mL round bottom Fasks  In our hanas bumping duning this operation: caused solvent
to s.-z2 in:o the evaporator, -ven when protecive glassware was used betwesen the ask and

the =.zzorazor The use ot a ~.00 mL round z¢ -tom flask mimirized this problem sigmincantlv



523 Wheat Straw
Practical difficulties were encountered In processing straw. The proposed method

specifies simple homogenization with a Polytron. It was discovered that straw cannot be
homogenized unless the individual stalks are reduced 1n size first. This was accomplished by
chopping the stalks into lengths of approximately 1 cm, then muxing the chopped straw with dry
e and grinding with a mortar and pestle. The ground muxture can then be partally
homogemnized.

5.24 Particulate Removal

In processing wheat commodities, the aqueous extract 1s extracted with ethyl acetate,
which 1s then concentrated and made to 25 mL 1n a volumetric flask. In some cases, particularly
for wheat straw, particulate matter was visible in the ethyl acetate solution. When aliquots were
drawn from the volumetric for analysis of EP and EPOX, the solution was filtered through 0.45
p Teflon filters. Thus filtration step is not specified in the proposed method.

53  GENERAL COMMENTS AND OBSERVATIONS

There are a number of abservations relevant to the proposed method that did not involve
method modification, but are deemed worthy of comment since they can have an effect on
apphcation of the method These observations are of vanable significance.

53.1 GC Column Lifetuime

‘Successful analysis of EP and EPOX required constant attention to the GC column It was
observed that column lifetimes were rather short, seldom extenaing beyond the analysis of two
complete sample sets (calibration and analysis} Some matnxes, eg straw, had a more
pronounced deleterious effect, and produced, after some 40 injections, peaks with sigmficant
broadening

5.32 Minicolumn Clean-up

The clean-up column (used prior to HPLC analysis for ?NP) consists of a Flonsil bed
with a top layer of anhydrous sodium sulfate Durning operation st 1s important to prevent the
level of eluting solvent from falling below the top of the sodwum sulfate plug  if the solvent 1s

atlowed to fall to the top of the Florisil bed, air1s entrained 1n it2 column and flow 1s stopped

A.z0, the addition ot extract to the column must be Londucted siesw v or the soqium sulfate laver

nses and an air space s introauced I this happens, the sodium sulfate slug can be pushec

down using a small vi1ass rod or spatula

<ot 73




533 Wheat commodities
Direct homogenization of wheat grain sometimes led to clogging of the Polytron head

with individual grain particles. These particles were physically removed to allow for complete
honwogemzation.

It is important that care be exercised when heating wheat flour or homogeruzed grain.
The extracting solution must be brought to temperature slowly to prevent localized superheating
and concomutant charnng of the matrix.

53.4 Partitioning of Extracts

The proposed method specifies that separatory funnel shake-out be conducted for one
minute. To prevent emulsions, the shaking operation should not be vigorous.
5.3.5 Fortafication

Sample fortification 1s conducted, according to the proposed method, by the addition of
up to 20 mL of spiking solutton (at the 2 ppm level). Such an operation does not effectively
introduce the analyte to the matnix, and cannot therefore provide an accurate measure of
recovery efficiency.
536 Peshade-free Plant Controls )

Plant controls for use 'n the proposed method should be analytically screened prior to
selection of a pardcular matrix for vahdation In our experience, wheat matenals that were

p.omoted as "pesticide-free” were not always so

20 or T3




SECTION 6.0
RESULTS AND DISCUSSION
Recovery data were tabulated for each sample and matnx. In the tables shown below

the individual recoveries for each of the duplicate analyses and their averages are given. The
detection hmuts {(ppm Controls) were determined by assessing the baseline nose of control
samples, and using a response value that cortesponded to a value of three times the baseline
noise value.

6.1 VALIDATION STUDIES

6.11 EP

Recovery data for EP are shown in Table 1. This analyte was well behaved as is
demonstrated by the preasion for duplicate recovery determinations. The mean difference in
duplicate values for fourteen analyses where duplicate data was available was 6.3%. The
lineanty of response for EP in each of the four matrixes was very acceptable; correlation
coefficients for the regression equations were ail greater than 0999 All recovenes were above
the requisite level of 70% and below 1207%, except for grain at the 0.05 ppm level. These
recoveries were 149% and 165%.

Representative chromatograms for EP (and EPOX) are shown in Figures 1-4. The
chromatograms depict analyses for samples at two fortification levels, the lowest and a medium
high level Background components are present for wheat straw and grain, but not at retention
values that interfered with analytes
612 EPOX

Recovery data for EPOX are shown in Table 2 The difficulties associated -wth tke
packed column analysis of EPOX hase been discussed earlier, these difficvities are obvicus in
the precision and level of recoveries Ziven in Table 2. The mean recovery for 1€ wetermunatior =
1s 119%, and the average difference in duplicate determunations 1s 16% Lineanty of response
was not as high as for EP, but was nonetheless acceptable with correlation coefficients for the
four regression aquations greater than 099 The high recovenes are most likely due ‘o the
necessity of conditioning the column -or EPCX  The proposcd methoas soecfv that cahtraticn
(ur.es oe generated trom stardarc solutons ot nalytes rather than Tom rortilea matmx
samres The possible priming effect .t natrix components was natea earhier 1nd mav tharefore

oe -2szonsible *or the hign reco eries -t EPOX  Incorrect dilutions of steck solutions are ulec



out as a possible explanaticn for hugh recovenes since the cahbration solutions contained all

analytes, and recoveries for the other two analytes are not unexpectedly high.

Representative chromatograms of EPOX are shown in Figures 1-4. Low level signals were
chfficult to integrate owing to the broadness of the peaks, and to the vanable response problem
addressed earhier. There were no sigmificant interferences for EPOX from any of the four
matnxes studied.

6.1.3 PNP

Recovery data for PNP are shown in Table 3. These data more closely resemble results
obtained for EP. The mean recovery value for 16 deterrmnations is 108%, and the average
difference 1n duplicate analyses 15 9%  All 32 recovenes were greater than 70% and only six
were greater than 120%. Lineanty of response was excellent with correlation coefficients greater
than 0.999 for all four regression equations

Representative chromatograms are shown 1n Figures 5-8. As seenn Figure 5, straw
produced many background components, some of which produced peak overlap with PNP. The
control sample showed a low response component with a retention value almost 1dentical to that
of PNP. Flour and grain also showed background compenents, but none that interfered with
the response for PNP. Sunflower seed o1l produced a very clean chromatogram, as was also
noted for gas chromatograms for this matnx
62  CONFIRMATION STUDIES

In accordance with the Acceptance Criteria for #1714 (c and d), a confirmatory methoa
must be developed and apphed to the final extracts or the :olerance enforcement method The
extracts should be analyzed using different separation/detection methods. Preliminary work in
our laboratory showed that capillary GC/MS was a feasible approach for confirmatory analyses
for all three analytes Consequently, extracts from wheat grain were analyzed using conditions
as specified (Section 422), and with results snown in companson with the results from the
enforcement method ‘or grain

From mass scectra generated from imjections of standards (Figures 9-11), severa!l 1ons
were considered for monitoring purposes for each anaivte A common 1on for each standarc
was m/z 109, wnic- orresponds to a tragment or > P Other 1ons were selected ic~
montonng, incluainz m/z 281 (parent 1on) for EP, m. z > or EPOX, and m/z 139 (parent} ic~
PNP Singe m/z 105 +as common to aill compeunas ane sas also a high intensitv 1on for a .

sompounds, it was _-osen or Juantitation PUrpUses

2200 73



Although selected 10n moriutoring 1s generally a very sensiive mode of analysis for
GC/MS, the vanable GC behavior of EFOX led to a relatively high LOD. Imtial resalts from
introduction of EPOX into the capillary CC/MS system produced no response. Frinzing with

high concentrahions of standard solutions did little to increase system sensitivity. Primzing with
matnx components (controls) however resulted 1n responses suificiently reproduable and intense
that target LODs were reached.

6.2.1 Results

Recovery data for EP are shown in Table4 The mean recovery for all fortification levels
was 103%. The range of recovenes was small as 15 indicated by an eshmate of prenision of
11%RSD. The average difference in duplicate recovery values was approximately 15%. The
regression equation was linear, with a correlation coefficient of 0.9959.

Recovery results for EPOX are shown 1n Table 5. The data reflect the results seen from
GC/FPD analysis, with high and vanable recovery values noted for the different forafication
levels Quantitation was not possible for the lowest concentration samples due to intexferences
for m/z 109. Simular interferences were obserned for m/z 31 The average recovery Jor three
fortification levels was 1594, and the average difference in duphcate values was apprcxamately
24% The calibration data wera acceptable, the regression equation yielded a cowrelation
coefficient of 0.9959

Recovery values for PNP (Table 6) averaged 11547 with 14% RSD. The average cifference
1n duplicate determinations was approximately 20%. As with the other analvtes, gooC lineanty
was observed for the regression equation {cerrelation coefficient of 0 9992).

Representative 1on current chromatog~-rs (total current for four ons - m/z 105,139, Z75
and 291) for all analytes are shown in Figure 2 These chromatograms were reprocuaced with
the same scaiing factor for peak intensity -0 allow for direct companson for —he three
concentratton levels  The control chromategram of grain shows a number = peaks
corresponding to backcround components s.th m/z 109 1ons  None of these cc—ponents
interfered with the target analvtes

6 2.2 Vabdaton/Connrmation Comparisen

A companison of recoverv values .~ all three compounds frem whea. zrain as
determuned bv analysis wsing the vabdation e aud (CCL FPDand LE/UVYara the cer mrmaton
method (CC MS)isshown mm Table 7 These 213ta wwere taken trom Tables “-~ Cons zsrng Fe

data as stansticallv parr= the Sitterences i —can recovery tor EP and PNP zre ~ot 5, ficar:t™

- ——

L



different. Given the small population sample size and the high vanances associated with some

of the recovery values, such a companson is of hmited meaning The recovenes for EP and PNP
cuffer by less than 8% and 2% respectively. The EPOX values ave more disparate {(by more than
20%), a reflection no doubt of the previously discussed difficulties of analysis for this compound.
6.3 METHOD TiME REQUIREMENTS

Complete analysis of a set of 10 samples (8 samples plus 2 controls) required a total of
g:gven working days. This estimate :C}pes not include the time (= 8 hours) required for the
preparation of standard solutions, mobile phases, blanks, etc. Each of the seven working days
was usually a "long" day, 1 e. 1n excess of 8 hours. The activities and break points associated
with each time period are shown below These estimates are based on the availability of 6 reflux
apparatuses, 2 Bichner filtration set-ups, and 2 rotary evaporators For certain steps, e.g the
ethyl acetate partition of aqueous plant matenal extract, the maximum number of samples that

can be processed at one time by one worker 15 10

Day 1

. Set-up activities {(collecting gzlassware, labeling, equipment set-up, etc )

. Weighing/homogenization of samples

. Extraction by retlux

. Crude extract filtration (Buchner)

. Methanol removal {rotary e aporation)

Day 2

. Ethyl acetate paru:tion of aqueous eatract

. Ethyl acetate concentration (rotary evaporation)

Day 3

. Solvent exchange -0 hexane

. Flonsit clean-up

Day 4

. GC set-up/check mitiation or EP and EPOX sample analvsis
- . LC set-up/check  mtiation of PNP sampie analvsis

Qav 5

. Data processing - raw GC datn

Zdor 73



Day 6

. Data recording/notebook wnte-up/calculations
. Data processing of raw LC data

Day 7

. Data recording/notebook write-up/calculations
. Lab/equipment/glassware clean-up




SECTION 70
CONCLUSIONS

The proposed tolerance enforcement method for the analysis of wheat matenals and
sunflower seed o:il for EP, FPOX and PNP consisted of basically viable methodology. The
application of alternate separahon ard detection me*hodology confirmed the wiability of the
method Using the proposed method for the analysis of EP and PNP gave accertably lugh and
precise recovernies of these analytes. Analysis of ethyl paraoxon gave recovernies well in excess
of 100%, and with less preaision EPOX proved difficult to analyze due to its highly vanable
behavior dunng GC separation Matrix components were shown to have an impertant (positive)
effect on this separation

Some munor modifications and precautions are constiered ¢ritical for the overall success
of the method. These factors are delineated in the body of this report. An mpomnant
opservation involved the problem of obtaining pestiide-free plant matenals for use as controls
or for fortification purposes A screen.ns of centrols 1s advised before using these two methods.

The methcds required sigmtbicant effort and time for complete processing of a single
samyle set. i'\lﬁyas estimated that aj_ﬁ,’lﬁiifers‘m required approximately sever working days

'L_Eome tn excess of 3 hours) for a corrplete analvss




Table 3 Validaton Method Recovery Results - PNP

Sample Cgrl:tr:‘ohs E&T Reco‘fenes {Average)
Wheat Straw <002 Q051 162; 128 145)
0510 631:896 (76 4)
128 828; 797 (812)
24 779809 {79 4)
Wheat Gramn oo 0051 104, 969 Qo
0510 101; 118 1Mo
128 115; 117 (118)
204 123; 125 (124)
Wheat Flour <102 0051 102; 50 2° {96 0)
0510 923, 106 ‘992)
128 103; 101 {102)
204 941, 112 (103}
Sunflower Seed Crl <002 0051 159; 159 £159)
0510 115, 111 {113}
128 113; 112 1112}
2{(4 107 106 (106)

Curves
Wheat Straw
Wheat Grain
Wheat Flour
Sunflower Seed Oril-

v = 31.389x - 2656 0.
v = HE819x - 806 0,
v = 827710x + 1423,
v = 82.573x - 1,(58;

r = (19999
r = (19999
r = 09958
r = 0999

Repeat sample analysis required for Sus sample; analyzed and quanatated with sunflower seed ol

samples



Table 2 Validation Mcthod Recovery Results - EPOX

Sampie Cc?x?::)ls lgg:? Reco?\:enes (Average)
Wheat Straw <005 00500 105; 130 (118)
0.200 124, 129 (126)
0.350 116; 114 (115)
0300 113; 117 (115)
Wheat Grain 005 00500 122; 105 (14
0.200 109; 125 ma
0.350 123, 143 (133
0.500 14; 118 (126)
Wheat Flour <005 006500 150, 101* (126)
0200 1042, 150 {(127)
0350 152, 151 (152)
030 144, 185 164)
Sunflower Seed Oil <005 00500 788,780 (=8 4)
0 200 986,947 (%6 6)
Q350 100; 96 9 (58 4)
0300 90 6, 101 (=5 8)
Curves .
Wheat Straw y = 280,412x + 218 0, r =99l
Wheat Grain y = 314,289 + 971 9, r = 19989
Wheat Flour y = HLE76x - 2,865, r = 9989
Sunflower Seed O1l y = 476,960% + 6,46~ r = 09998

Yntegration may be unrehable due to neganve baseune

ey -



Tatle 1. Validation Mecthod Recovery Results - EP

ppm %o
Sample Fort Recoveries  (Average)
Wheat Straw 00504 104, 100 (102}
0504 831,800 816}
126 779,802 (790)
202 752; 822 (787
Wheat Grain 00504 165; 149 (157)
0504 879,984 @32
126 984; 100 99 2)
202 970,931 (950
Wheat Flour J 05 102, Lost (102)
0 504 Lost; 827 827
126 937,897 "N
202 87 6, 105 (96 3)
Sunflower Seed Crl 0 0504 865,887 (86 6)
0504 921, %3 (91 2)
126 102,897 (958)
202 886,81 (87 4)
Curves

Wheat Straw y = 1,204,155x - 15,393, r = 19949

Wheat Grain y = 1,751,462x - 12,876, r=09995

Wheat Flour y = 1,650,220x - 16,179, r = 09999

y =1272215x - 1,998, r=09999

Sunflower Seed Cil



SECTION 80
TABLES



Table 4 Confimation Mcthod Recovery Results - EP

ppm ppm %
Sample Controls Fort. Recovenes  (Average)
Wheat Grain <004 0054 9% 1,772 {(J6.5)
0504 104, 105 {104)
126 107, 113 (110
2.02 124,996 (112)
Curve: y =003755x -6391; r= 0 9959
where: x = arca counts
y = found concentration
Table 5 Confirmaton Method Recovery Results - EPOX
ppm Ppm %
Sample Controls Fort Recoveries  (Average)
Wheat Gramn <005 0050 NQ; NQ (NO)
/
(0200 174, 153 {(Ieh)
0350 157, 162 {160
1500 176, 129 (272
NQ Not quanafiable due to interferences
Curve v =01105x - 31 64, r = (19959
where < = area counts
v = found concentration
Table 6 Confimmation Method Recovery Results - PNT
ppm ppm %
Sample Controls Fort Recovenes {A »erage)
Wheat Grain <1) (12 0051 118, 154} P 3
0510 107, 132 "I
- 128 107, 112 T
-4 MM HR Y -
Curve v = QU336 - 1927 r = {14992

vhere < = area counts
= round ooncentration
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Appendix [

Proposed Method 1 Analysis of Wheat Commaodities for
Ethyl Parathion, Ethyl Paraoxon and p-Nitrophenol
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1.0 GENERAL

This assay 1s designed to determine levels of ethyl parathion (EP), ethyl paraoxon (EPOX),
and p-mitrophenol (PNP) in wheat straw, wheat grain, and wheat flour. For EP and EPCX, the
plant matenals are subjected to an extraction sequence, and portions of the final extract are
analvzed by gas chromatography using phosphorous-speafic detechon (GC/FPD). Another
portion of the final extract 1s partially punfied by open column chromatography, then analyzed
bv high perfarmance hquid chromatography (HPLC) using ultraviolet absorption detection. The
procedure 1s designed so that EP and EPOX sample preparation and extraction is performed 1n
two working days, with analysis of those samples overrught prior to the third working day. On
the third dav, the PNP sample processing 1s conducted, with those samples analyzed overmight.
Data reduction 1s performed on day four The entire assay spans approximately 5 working days.
This Analytical Protocol provides the procedural details of the assay.

20 INSTRUMENTATION

21 Homogenizer

Model Brinkmann PT 10/35 with PTA 2DTS rotor, or equivalent

o2 Gas Chromatographic System

Maodel Vanan 3700 with Vanan Senes 8000 Autoinjector, or equivalent
Column 107 SP 2100 vn 100/120 mesh Supelcoport , 4 or 2 mm < 1.8 m
Carner Gas Helium @ 40 my/mun {measured at ambient temp }

Oven Temperature  233°C - 225°C (sothermal)

Detextor  Flame Photometric 'n Phosphorous Mode

Detector Temperature 260°C

Inpectton Temperature 230°C Injection Volume 1-3 pl

Data Handling  Nelson Anaistical Data Svstem

z ‘hien Perforrmance Liguid Corematoeraphic Svstem

Sol ent Deliyary Waters =90 and 6000 Pumps with 680 Programmer, or equivalent
ne- cor Vicromeretics T2 utemetor, or equinalent
e c1on Vereme 20 o

Jer-tor A ntuwal Buoswes < 7T o aquivalent, at 315 nm

Iy or 75
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Column: Customsphere ODS (3 micron packing), 6.2 x 100 mm
Mobile Phase: 40% Acetoritnle, 60% Water, 0.1% Acetc Aad
Flow Rate: 10 mi./mn
Data Handling: Nelson Analytical Data System

30 ASSAY PROCEDURE

31 Preparation of Standards

A reference standard for each of the three analytes (EP, EPOX, PNP) is obtamned from
Ultra Scientific (North Kingstown, RI). EPA Certified standards should be obtained 1f available.
Approximately 10-20 mg of each substance 1s accurately weighed (nearest 0.1 mg) into a 25 mi.
volumetric flask. The sample s dissolved in HPLC-grade methano! to the mark. Anappropnate
aliquot (= 5 mL) of the pnmary stock solution 1s then accurately transferred to a 25 mL
volumetnc flask and difuted to the mark with methanol. The aliquot volume 1s chosen so that
each final stock solution contains each standard at a concentration of 100.0 pg/mL.

Alhquots (50 mL> of each of the EP and PNP individual stock solutions are quanhtatively
transferred to a single 200 mL volumetnc flask. The samples are diluted to volume with
methanol Twenty mL of this solution 1s quantitatively transferred to another 200 mL volumetnc
flask and diluted to volume with methanol. These two spiking solutions contain 2.5 pg and 0 25
pg EP and PNP/mL. For EPOX 25 mL of the 100 pg/mL solution 1s diluted to 200 mi. For.v
mL of this solution 15 quantitatively transferred to another 200 mL volumetnc flask and diluted
to volume with methanol These two solutions contain 125 pg and 025 pg/mL.

311 Solutions:for Gas Chromatographic Calibration

Standard solutiors contaiming EP and EPOX are prepared by senally diluting the pnmary
stock solution as follows. An accurate ahquot of each EP and EPOX primary stock 1s transierrec
to a single 200 mL volumetnc flask which 1s diluted to volume with ethyl acetate The actuai
volume of pnmary stoc< aliquot 1s chosen so that a final solution concentration of 10 pg EP/mL
and 3 pg EPOX/ml 1s -btamned.

An ahquot of the combnation stock solution 15 transferrea to a senes of volumetnc flasks.
each being diiuted to tme mark with ethyl acetate  An aliquotting/dilution sequence guide .5
shawn below-

S T3
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EP
Initial Conc. Alquot Final Volume Final Conc.
{ug/mL) (mL) (mL) (ng/mL)

100 55 25.0 22

10.0 40 250 1.6

10.0 50 500 1.0

10.0 60 1000 0.60

10.0 20 1000 0.20

10.0 10 100.0 0.10

100 08 2000 0.04

EPOX
Imtial Conc Aliquot Final Volume Final Conc.
(ug/mL) {mL) {mL) (pg/mL)

5.0 53 25.0 1.1
5.0 40 250 080
50 50 50.0 0.50
50 60 1000 030
50 20 1000 010
5.0 10 1000 “005
50 03 200.0 002

312 Soluhons for HPLC Calibration

Standard solutions contaiming P\P are prepared by senaily diluting the pnmarv stock
solution as follows An accurate ahquot of PNP onimary stock is transferred to a single 200 mL
volumetrc flask which 15 diluted to volume with HPLC mobile phase (methanoi/ water/acetic
acid) The actual volume of pnimary stock aiiquot 1s chosen so thata final solution concentration
of 10 pg PNP/mL 1s obtained

aelow
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A= anquot of the stock solution 1s transterea to a senes of volumetric fiasks, 2acn being
ailutey o -ne mark ~1th HPLC mobile prase  Ar anquotting/dilution sequenca guice 1 shown




Inithial Conc. Alquot Final Volume Final Conc.

(pg/mL) {mL) (mL) (ng/mL)
100 55 25.0 22
100 40 250 1.6
100 50 500 1.0
10.0 60 1000 0.60
10.0 20 1000 0.20
100 08 2000 0.04

32 Sample Preparation and Extraction

For method validation the method samples are fortified 1n duplicate at four levels: 0 05,
05,125and 2.0 ppm for EP and PNP, and 0 05, 0.20, 0 35 and 0.50 ppm for EPOX. Wheat grain
or wheat flour (25 g) 1s weighed nto an 8 oz glass jar. For EP and PNP, five mL of the 025
pg/mL spiking solution, and 5, 12.5 and 20 mL of the 2.5 pg/ml. spiking solution are added to
fortify the method samples. For EPOX, 5 mL of the 0.25 pg/mL spiking solution and 4, 7 and
10 mL of the 1.25 pg/mL spiking solution are added to fortify the method samples. A solvent
muxture (100 mL) of 80 20 acetone/0.1 N HCl 1s added and the mixture 1s blended at highest
speed for 1 minute using a Polytron homogenizer. The blended mixture 1s transferred to a 500
mL round bottom flask. Additional extraction solvent (50 mL) 1s added to the 8 oz jar and the
contents are blended at the highest speed for 30 seconds. This mixture 1s added to the round
bottom flask. The blending shaft 15 washed with 2 x 25 mL of the extraction solvent, each of
which 1s also transferred to the round bottom flask. Boiling chips are added and the mixture
1s refluxed for one hour.

For the extraction of wheat straw, 10 g of straw (individual stalks cut into = 2 cm peces)
are weighed into an 8 oz glass jar  An appropriate amount of spik:ng solution 1s added to obtain
samples fortified at 005, 05, 125 and 20 ppm A solvent muxture (100 mL) of 8020
methanol/0 1 N HCl 1s added and the mixture s blended at highest speed for 1 minute using
a Polytron homogenizer The blended mixture 1s transferred to a 500 mL round bottom flask.
Additional extraction solvent (50 mL} 1s added to the 8 oz jar and the contents are blended at
the highest speed for 30 seconds This muxture 1s added to the round bottom flask. The
blending shaft 15 washed with 2 ~ 25 mL of the extraction solvent, each of which = als

transterred to the round bottom flasa. Boiling chips are added and the mixture 1s refluned for
one hour

~ At the end of the reflux perica the sample 15 allowed to cool to room temperature Ttre
Jdask contents are filtered throurh a Suchner funnel fitted with Whatman filter paper (#1 or =3}
ind topped with = 1 cm of Celite "he reflux flask is then nnsed wath 2 x 20 mL acetone .r
wethanol {allowing the marc to dr. oJetween nnses), each nnse 1s added to -he funne: 1
aitrate 1s collected 1n a 1000 mL rcand bottom flask  The fltrate :s concentrated bv -otar
svaporation (30°-30°CY ungi ail & ne and methanol are removec  The agueous res.Cue =

ransterred to a 500 mi se-aratorr  _nnei The round bottom tlas< s rinsed ~1th 3 < "0 oo

51 73
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portions of water (Milli-Q or equivalent) and the nnses are added to the separatory funnel.

The aqueous phase 15 extracted with 3 x 125 mL portions of ethyl acetate. After shaking
for one munute for each portion, the aqueous phase 15 removed to a second separatory funnel.
The ethyl acetate phase 1s filtered through a sodium sulfate filled funnel plugged with glass wool
into a clean 1000 mL round bottom flask.

NOTE It may be useful to run portions of fresh ethyl acetate through the prepared
funnel pror to the filtration of extract to ensure removal of potentiaily
interfering matenals from the sodium sulfate and glass wool. Drscard such
"pre-condiboning” ethyl acetate

After all three portions have been collected, nnse the sodium suifate with 10-15 mL portions of
ethyl acetate and coilect this nnse with other portions. The combined portions and rmses are
concentrated to approximately 10 mL by rotary evaporation (40°-45°C). This volume 15
transferred quantitatively to a 25 mL volumetnc flask, and diluted to the mark with ethyl
acetate. Aliquots of this solutton are used for analysis of EP and EPOX by direct injection onto
the GC system (Section 33 1)

The ethyl acetate solution 1s further processed for analysis of PNP. An ahquot (1.0 mL)
1s pipetted into a comical tube (eg, centnfuge tube) and concentrated to near drvness
(approximately 50 pl) by nitrogen blow-down.

NOTE The solution must not be taken to complete dryness. It may be helpful to
premark the conical tube at a level corresponding to 50 pL of ethyl acetate

The concentrated solution 1s dissolved 1n 20 mL of hexane and sonicated for approximately 10
seconds to ensure complete dissolution

A minicolumn 1s prepared from a Pasteur p.pet by adding activated Flonsil ‘Activity
Grade D) to a clean pipet {insert a small amount ot glass wool to retain the Flonsil)  Flor=i s
added to the level of the indentation of the pipet  Add anhydrous sodum suiiate
(approximately 05 cm) to the top of the Flonsil  The column 1s conditioned bv washing with
30 mL of hexane The eluate 1s discarded

The sample (20 mL hexane soiution) 1s added to the column, discarding the eluate To
the sample tube, add 2 0 mL of column eluant (49 3'7 ethyi ether, 49 4% hexane, 1% methanol,
and 017 acetic acid) and sonicate tor approatmately 10 seconds This ninse is transferred to the
runicolumn, the eluate 1s discarded The <ample tuce 1s nnsed agamn with 6 0 mL of eluant and
the eluant 1s added to the mimicolumn  The eluate srom this addition 1s collected 1 a Jlean 15
mL contcal centnfuge tube This solution 1s concentrated to near dryness (approximate'y 30 JiL
bv nttrucen plow-down -

NOTE  The zolution must pot be taken - complete drvness [t mav be Revn.
premark the comual tube at a leve corresponding to 30 pl of etuant

To the cond=ontrated sgant 's adaed "0 mb o ¢ - vent mismure of acetonmitnle s water 33 5F
contarnine 3 7 wetie sad T fir o sondllon s 0P Giteu {07 ipprovmately 10 seconas T
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solution 15 then fltered through a 045 mucron hiter mto an autosampler vial. The sample 1s
analyzed by HPLC as descnbed below 1n Section 332

33 Analvsis

3.31 Ethyl Parathion/Ethyl Paraoxon

3311 Cahbration Curve

The GC 1s first equilibrated with several injechons of conditioning samples (analyte
standards and matrix blank) before the actual quantitative run begins. The system is considered
equilibrated when successive injections produce peaks that differ no more than 15% in peak area
or height for the same amount mnjected. Calibration curve samples and method validation
samples are injected during the same run. The run sequence 15 shown below 1n Sechion 33 1.2

A calibration curve 1s derived by hinear regression treatment of GC detector response
results for the cahbration samples analyzed at each of the 7 concentration levels mn the
approximate range of 004 - 2.20 ppm The regression equation 1s of the form

y=zax+b

where
y = GC detector response {as peak area counts)

x = concentration of the calibration standard (pg/mL)

a

slope of the caliulated calibration hine

b

mtercept ot the calculated cahbration hne
Anv acceptable cahbration curve tor sample analvsis must have > 96% of the total vanance
(equis alent to r (correlation woefficient) » () 98) vxplained by the regression line over the specified

calicration range  The overall assav hneants 1s determined bv

% Totw Vananee Explained = = * 100

3312 Sample Analy-is

To vairdate the methodology described above, a seres ot samples ot varvng
. oRcentrations within the range G U3 - 20 ppmas prepared  For each plant materal four
merhod samples are prepared 1n duplicate at the following approximate concentrations
DU 35, 12 and 20 ppm tor EP and 047, 4 20, 933 and 05 ppm for EPOX. Sampies zre
Maas Zed L 1a atonfectton onto the GC ~vstem indluded 1n the set of method samples anu
Slafias are ao cahbration curve cneck samtes two method controls (unspiked prant
10~ zenates and a s ent blank  The caneration curve check samples CONSISE f ANL WO
Tiu--1Are ~amples used to prepare the cahpratton curve  The entire sampie set -0 20
~a = e~ apalvzed Inolurnite n the o, WINYS Yder




Sample Order
Solvent Blank 1
Cal Curve Sample 2
Cal Curve Sample 3
Cal Cunve Sample 1
Cal. Curve Sample 5
Cal Curve Sample 6
Cal Curnve Sampie 7
Cal Cunve Sample 8
Methoa Control 9
Method Sample . 10
Method Sample 1
Muethod Sampic 12
Curve Check Sample 12
Muthod Sample 14
Muthod Sample 15
Methoa Sample 16
Curve Check Sample 17
Method Sample 14
Method Sample 19
Muthod Control 20

The method samples in the zpove sequence are randomzed
332 p-Nitropheral .

3321 Caitbraticn Cunve

The HPLC 15 arst ecuilibrated sith several injections ot conditioning samples (analvte
~tanaards and matnx blank Sefore the actual quantitative run segins -The svstem 15
onstdered equilibrated w hen success.s e mjections produce peaxs that differ nc more thar
37 'n peak height or area or the same amount iniected  Cahicratien curve samples anc
mertod vandauon samples 1re ‘nieciel Junng the same run  ~ ne run sequencs 1s show -
~enov N Seruon 330 2

i

vohibration e e 1 fem ed o aneRr regression freat—ent or APLC Zetector

feronee mesUIES T Re | 3 ocaten sa~oles naivzed at eacn of *he n _oncentraon let e~

- =y

Ced TMIPONIMLAES T - - T T Ae reoression -~aus ton § ot the 1
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v=au-b

whete

HILC detentor re=pe Nee tas Prak ared counes)

.o mcentration of *ae calibraton standard (s mlb)
a4 = b me or the calotsated Cabbrabion Tine

intercert ot the o actilated cabibratton hine

P
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-
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he Fevgetrid Critenon cor fimeants © 7 Total Vanance Explained) s as desinbed in S tion
3

12

S322 Samele Analy -1

7. vabidate the methodolosy Jewnibed above, a senes of samples of vanving
Cofk e AEFAtoNs within the ranee 003 - 20 prmas prepared  For 2ach plant matenal, rour
method ~impies are frepared in dopliate at the following approvmate concentrati n-
13 03 12 and 20 pem o samples are andn Zed via automectt noonte the HPLO  stem
M tidew 1 the set of Tethod ~ampacs and olanks are two dalibration curve chees amplhes
MG e vt bank Tae o asbratien sarve L heok samples consist of any two mid-ranze
Bl sed 1o TTepats e calibrate naurt e The entire cample set of 19 samples .~

it eend ' the Jow ~IoTJeT

=M e Order
Solvert slane 1
0t sl 2
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Curve Check Sample 16

Methed Sampie 17
Method Sample 18
Method Control 19

The method samples in the above sequence are randormized.

34 Results Reported

Sample results are reported as the found concentration of each test sample as
deterrmined from the regression equations for EP/EPOX and PNP The mean found
concentrations for each concentration point, and the preaision {as %RSD) will be reporied, as
will the % Recovery (found/nominal) Found concentrations are not corrected for recovery
with found blank concentrations

Snoat TR




Appendix 11

Proposed Method 2. Analysis of Sunflower Seed Oil for
Ethyl Parathion, Ethyl Paraoxon and p-Nitrophenol
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10 GENERAL

This assay is designed to determine levels of ethyl parathion (EP - CAS No. 56-38-20,
ethyl paraoxon (EPOX - CAS No 311-45-5%, and p-nitrophenol (PNP - CAS No. 100-02-7) in
sunflower seed oil. For EP and EPOX, the oil 15 subjected to a solvent extrachon and partition
sequence, and portions of the final partition solution are analyzed by gas chromatography usin:g
phosphorous-speafic detection (GC/FPD). Another portion of the final parhtion solution =
partially punfied by open column chromatography, then analyzed by high performance hquid
chromatography using ultraviolet absorption detection (HPLC/UV). The procedure is designed
so that EP and EPOX sample preparation and extraction is performed in two working days, with
analysis of those samples overmght prior to the third working day. On the third dav, the PN2

_sample processing 1s conducted, with those sampies analyzed overmight. Data reduction =

performed on day four The entire assay spans approxamately 5 working days. This Anaiytical
Protocol provides the procedural details of the assay.

20 INSTRUMENTATION

2.1 Gas Chromatographic Svstem

Model Vanan 3700 with Vanan Senes 8000 Autoinjector, or equivalent
Column  10% SP 2100 on 100/120 mesh Supelcoport, 4 or2 mm x 18 m
Carner Gas- Helium @ ¥ mbL/min

Oven Temperature 235°C

Detector  Tlame Chotometric on The sphorous Mode

Detector Temperature 2e0 ©

Injection Temperature Z230°C imection Voiume 1-10 pL

Data Hanching  Nelson Anaistual Data System

t1oh Pertermanee Liquid Chromate raphic Sy stem

“ulvent Deuavery Waters 390 ana ~000 Pumps with 680 Programmer, ~r eguivale =t

Imector Micromeretics 729 or equas alent
— . /
MMection . Mume 20 pl

Tetector —naly wal Bescsemis T3 requi oz ent, at 213 am

r

mn Castorspnere ™ Ty - npacs —Zund o T00 mm




Mobile Phase: 40% Acetomitnile, 60% Water, 0.1% Acetc Acid
Flow Rate- 10 mL/mun
Data Handling' Nelson Analytical Data System

30 ASSAY PROCEDURE

31 Preparation of Standards

A reference standard for each of the three analytes (EP, EPOX, PNP) is obtamned from
Ultra Scientific (North Kingstown, RI). EPA Certified standards should be obtained if available
Approximately 10-20 mg of each substance 1s accurately weighed (nearest 0.1 mg) into a 25 mL
volumetnc flask. The sample 1s dissolved in HPLC-grade methanol to the mark. An appropriate
aliquot (= 5 mL) of this stock solution 1s then accurately transferred to a 25 mL volumetnc flask
and diluted to the mark with methanoL The aliquot volume 1s chosen so that each primary
stock solution contains each standard at a concentration of 100.0 pg/mL.

Aliquots (5 0 mL) of each of the EP and PNP individual stock solutions are quantitatively
transferred to a single 200 mL volumetric flask. The samples are diluted to volume with
methanol. Twenty mL of this solution 1s quantitatively transferred to another 200 ml volumetnc
flask and diluted to volume with methanol. These two spiking soluttons contain 25 pg and 0.25
ug EP and PNP/mL. For EPOX 2.5 mL of the 100 pg/mL solution is diluted to 200 mL. Forty
mL of this solution 1s quantitatively transferred to another 200 mL volumetric flask and diluted
to volume with methanol These two solutions contain 1.25 pg and 0.25 pg/mL.

311 Solutions for Gas Chromatographic Calhibration

Standard solutions containing EP and EPOX are prepared by diluting the pnmary stack
solution as follows An accurate aliquot of each EP and EPOX pnmary stock (= 1 mg/ml) s
transferred to a single 200 mL volumetrsc flask which 15 diluted to volume with ethyl acetate
The actual voiume of pnmary stock alicuot 1s chosen so that a final solution concentration o1 10
pe EP/mL and 5 pg EPOX/mL 15 obtained

An aliquot of the combination steck solution 1s transferred to a senes of volumetnc flasks,
eacn being diluted to the mark with etnvl acetate  An aliquotting/s dilution sequence guice 15
shown below

R




EP

inihal Cone Aliquot Final Volume Final Conc.
(pg/mL) (mL) (mL) (pg/mL)
100 55 250 22
100 40 50 16
100 50 500 10
100 60 1000 080
100 20 1000 020
100 1¢ 1000 010
100 08 2000 00
EPOX
Imbal Conc Ahquot Final Volume Final Conc
{(pg/mL) (mL) {(mL) {pg/mL)
50 55 250 1.1
50 40 250 030
54 50 500 0.50
50 60 1000 030
50 20 1000 010
50 10 100 005
530 08 2000 o0

312 Solutions for HPLC Calibration

Standard solutions contaiming PNP are prepared by diluting the prnimary stock solution
as follows An accurate aliquot of PINP pnmary stock 15 transferred to a single 200 mL
voiumetric flask which is diluted to volume with HPLC mobile phase (methanol/water/acetic
acid) The actual volume of pnmary stock aliquot 1s chosen so that a final solution concentration
of 10 ng PNP/mL 1s obtained

o or 73
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An aliquot of the stock solution 1s transferred to a seres of volumetric flasks, each being
diluted to the mark with HPLC mobile phase. An aliquotting/dilution sequence guide 1s shown

;i below:

g. Inital Conc Alhquot Frnal Volume Final Conc (pg/ml)}
3 (ug/mL) (mL) {mL)

T 100 55 250 22

i

a 100 40 250 16

3 100 S0 500 10

: 100 60 1000 060

g 100 20 1000 020

100 08 2000 0.04

3.2 Sample Preparation and Extraction

For method validation, the method samples are fortified m duphcate at four levels: 005,
05, 1.25 and 2.0 ppm for EP and PNP, and 0 05, 0.20, 0 35 and 0 50 ppm for EPOX. Sunflower
seed o1l (25 g) 1s weighed 1nto an 8 oz. glass jar. For EP and PNP, five mL of the 0.25 pg/mi
spiking solution, and 5, 12.5 and 20 mL of the 2.5 ug/mL spiking solution are added to fortify
the method samples. For EPOX, 5 mL of the 025 pg/mL spiking solution and 4,7 and 10 mL
of the 1.25 pg/mL spiking solution are added to fortify the method samples. After addition of
the spiking solutions, the muxture 1s shaken vigorously by hand for 1 minute. A solvent mixture
(100 mL) of 80 20 methanol/0.1 N HC! i1s added and the mixture 1s transferred to a 300 mi
round bottom flask. Additional extraction solvent (50 mL) 1s added to the 8 oz jar and the
contents are added tc the round bottom flask. Boiing chips are added and the muture s
refluxed for one hour.

At the end of the reflux period the sample is allowed to cool to room temperature Tre
flask contents are filtered through a Buchner funnel fitted with Whatman hlter paper (1 or =2
and topped with = 1 cm of Celite

NOTE Vacuum should be applied before adding Celite to the funnel. The Celite bes
should be washed with 30 mL of extraction solvent; the wash sonvent s
discarded.

The reflux flask 1s then rinsed with 2 x 25 mL methanol. Each rinse 1s added to the tunnel. Al
nltrate 1s wollected 1n a 1000 mL round bottom flask The fltrate is concentrated b. rotar
evaroration (45°-50°C)Y until all methanol 15 removed

e N
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NOTE: It 1s very important that all methanol be removed to prevent emulsions n the u LT
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The aqueous residue (=‘ 30-40 mi) 15 transferred to a 500 mL separatory funnel. The round - o=
bottomn flask 1s nnsed with 200 mL of acetonitnle and the nnses are added to the separatory .

funnel. The funnel 1s shaken for 30 seconds.

The round bottom flask 1s nnsed with 100 mL of hexane, and the nnse 1s added to the
separatory funnel. -The funnel is shaken for 30 seconds. The lower layer (acetonutrile} 1s drained
into a second separatory funnel, the hexane layer 1s discarded. The round bottom flask 1s rinsed -
with an additional 50 mL of hexane and the rinse 1s added to the second separatory funnel. The
funnel is shaken for 30 seconds. The lower layer (acetonutnle) is drained through a bed of
sodium sulfate held 1n a narrow necked funnel by a plug of glass wool. The hltrate 1s collected ) N

in a clean 500 mL round bottom flask. i B e .- -
’ NOTE. It may be useful to run portions of fresh acetonitnle through the prepared funnel
N .. pnor _to the filtration of extract to ensure removal of potentially interfering

.7 - 2. matenals from the sodmum “sulfate and glass ~wool.~=_Dhscard such “pre- . .- S o

A - - conditioning” acetonitnle B - = ’ Bl IRt

.3 N - -

The solution 1s concentrated by rotary evaporation (35-40°C) to approximately 10 mL.

CAUTION. Do not take to dryness'

) To the concentrate 1s added = 100 mL of ethyl acetate. . The contents are mixed by
. -+ swirling and then poured over a bed of sodium sulfate into a 1000 mL round bottom flask The

4 - -
: 500 mL flask 1s nnsed by additon of an additional 100 mL of ethyl acetate, swirling, then
_ pouring this nnse through the scdium sulfate bed 1nto the second round bottom flask. -
7 . .s=.=.==:The.ethyl.acetate solution_is concentrated to less than 5 mL by rotary evaporation {35- - e P -
L 0°O. I = T - LT e R s ":~~~——~:"—_-Ti_:‘:‘ ,—:__-:-__
g rl-g;ll'_‘-n-: :n.{»-:w‘»g;nmﬁ_uf"' PO — B - - - e P T )
i e am “'-:CA..L:FIQN oI DO not take to drvness' TR e "J"\‘f“zf"‘f"‘;“f‘_""'":“‘:'"L'-“";‘-‘.'- T, A kA 3\‘“;. LobnT o =W L FEY :f‘;:"*s.“\- a':‘u;;
.Y "The residue 1s quantitatively transferred to a 25 mL volumetnc flask with ethvl acetate ~The -~ - - B
-2~ =% fask 1s made to volume with ethvl acetate.:<This solution, after filtration through a 0 45 micron =" - ~=2 ~ g —
o T2 47 niter (Teflon), 18 ready -for analvsis of EP and EPOX by GC.-.,. v o- -l TETLE TG e e RaE
e B - - ,,' —— wi A AR 8 PT . hem T L e J‘:"TE'E;:T. ,"}.F ?L:f‘?‘p :_1..: N :ui:m‘:&’m‘iﬁ;ﬁﬁf‘ﬁgﬁiﬁ
T The ethyl acetate solution 1s further processed for analysis of PNP  Afiraliquot (10 mb) T S IIIiEY S
1 prpetted into a cornical tube (e g, -centntuge tube} and concentrated _to .near drvness . ., _. . Ff. o
<tapproximately 50 uL) by nitrog>n’blow-down "~ _ S e mrze s o . » .
- el T e - R e e - L - .
; NOTE  The solutior must not be taken to complete dryness It mav be helprul to = "7 ™77 70
T e e E’Pﬁi‘ﬂi the .'u_mmi iuige: at a l_evel corresponding 0 50 pL or ethyl acetate N S
s e e e e e e T e urtnetuall Bt
e concenirated solution 15 dis-ived . 20 mL of hexane and sonicated for aporoximatety 0 AN S
~evonds to 2nsure complete 212 utien T _ - - - R RS T
o S T ' R IR SUURI TP
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A municolumn 1s prepared from a Pasteur pipet by addmg activated FIonsul (Acnwty e T Iaha

0 . Grade D) to a clean pipet (insert a small amount of glass wool to retan the Florisil). Flonsils ... . = 2/
added to the level of the indentation of the pipet. Add anhydrous sodwm suifate ="

- - (approxlmately 0.5 cm) to the top of the Florisil. The column 1s condihoned by washmg with _ = 5 “W -
8 0 mL of hexane. The ehuate 1s discarded . LT P B

The sample (2.0 mL hexane solution) 1s added to the column, discarding the eluate To . .0 0.0 ':,,
the sample tube, add 2.0 mL of column eluant (49.5% ethyl ether, 49 4% hexane, 1% methanol, ~ 7 N B

and 0.1% acetic acid) and sonicate for approximately 10 seconds. This nnse 1s transferred to the s

minmicolumn, the eluate 1s discarded The sample tube 1s nnsed agam with 6.0 mL of eluant,and = B =’l
the eluant 1s added to the municolumn. The eluate from this addihon 1s collected ina clean 15~ = .-
mL conical centnfuge tube. This solution 1s concentrated to near dryness (approx:mately 0 pl)
by mitrogren blow-down. . . . . S

- - VS

.

PR T = .." — Yoaw D - T e

NOTE. --- The solution must not be taken to complete dryness. It may “be helpml to .. oo
premark the conical tube at a level correspondmg to 50 pul of eluant. s

— . . - - . I P T

== "To the concentrated eluant 1s added 10 mL of a solvent tmxture of acetomtnle/ water (-n/::S) e e g
containing 0 1% acetic add. This solution 1s sonicated for approxamately 10 seconds. . The e
solution 1s then filtered through a 045 micron filter into an autosampler vial. *The sample 1s " - =7 =

!

analyzed by HPLC as descnbed below in Secaon 332 - - - ey BN
- cee et e e L AT e AR
33 Analysis S B
. . 331 Ethvl Parathion/Ethvl Paraoxon - T S B3
- ~ - e -
“ 3311 ~Cabbration Curve ~ =77 77T 7T T e ST e T e S E‘:
1 The GC .s first equilibrated with several injections of condihioning samples (amalvte - o
. e e standards and matnx blank) before the actual quantitative run begins  The system 1s consiZered -~ -
C&quibbrated wWhen successive imjections produce peaks that"differ no more than 15% inpeak =

] ) _hewght or area (for the same amount injected) Calibration curve samples and method val.2ation -
=%/ -z samples are injected durms; the same run sequence The run sequence 1s shown below.in Setion _._,.__""“,‘,ﬁ“;;,,i =
T 3312 T e w e e . A

- - b SR & U et

- ) .mresultq for the calibration samples analvzed at each of the 6 - -;i“ﬁ‘.ff*i_*‘_,_ e
"] 77 7 oncentration levels in the approx:m‘\te range of 004 - 2220 (ppm) =The reg regrescwn equ

. . A Lahbratlon curve is denved .by. hnear regression treatment of GC dete«.lor res Sonse

. — orthe form - e e o Ta s el L T L IIIIDTES
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a = slope of the calculated calibration hne
b = intercept of the calculated calibration line
Any acceptable calibration curve for sample analysis must have > 9% of the total vanance

{equivalent to r (correlation coefficient) > 0.98) explained by the regression line over the specified
calibration range. The overall assay lineanty 1s determined by:

% Total Vanance Explained = r * 100

33.12 Sample Analysis

To validate the methodology descnbed above, a senes of samples of varying
concentrations within the range 0 05 - 20 ppm s prepared. Four “method” samples are prepared
in duphicate at the foilowing approximate concentrations 0.05, 05, 1.2 and 2.0 ppm for EP and
005, 02, 035 and 0.5 for EPOX. Samples are analyzed via autoinjection onto the GC svstem.
included 1n the set of method samples and blanks are two cahbration curve check samples and
a solvent blank. The calibration curve check samples consist of any two mid-range samples used
to prepare the calibration curve The entire sample set of 19 samples 1s analyzed m the
following order

~4 ot 3



Sample Order

Solvent Blank 1

Cal. Curve Sample 2
Cal. Curve Sample 3

Cal. Curve Sample 4
Cal. Curve Sample 5

Cal. Curve Sample 6
Cal. Curve Sampie 7
Method Control 8

Method Sample 9

Method Sample 10
Method Sample 11
Curve Check Sample 12
Method Sample 13
Methoed Sample 14
Method Sample 15
Curve Check Sample 16
Method Sample 17
Method Sampie 18
Method C.ontr(;I 19

The method samples 1in the above <equence are analyzed 1n no specified order

332 p-Natrophenol

3321 Calibrabion Curve

The HPLC 1s first equilibrated with several mjections of conditioming sampies tanalvte
standard and matnx blank} before the actual quantitative run begins  The svstem 1z considered
«quilibrated when successive injections produce peaks that differ no more than i¥ 7 in peak
neht or area (for the same amount injected) Cahibration curve samples and methoue  andation
sampies are injected durnig the same run The run sequence 1s shown below 1n Sec=on 33712

A cahbration curs e 18 denved by hinear regression treatment of HPLC detecror =esponse

~esults tor the cahbrabion ~amples analvzed at each of the » zoncentranon !¢ -~ n  he
vprovimate range ot ) 04 - 220 (pem) The recression 2quation s of the - ~rm

ny oF 73




y=ax+b

o where

y = HPLC detector response (as peak area counts)

x = concentration of the calibration standard (pg/mL)
a = slope of the waiculated calibration hine

b = intercept of the calculated calibration line

The cntena for accuracy (% Error) and lineanty (% Total Varance Explained) as descnbed 1n
Section 3 3 12 are required.

3322 Sample Analysis

To valdate the methodology descnbed above, a series of samples of varying
concentrations within the range 0 05 - 2.0 ppm s prepared. Four "method” samples are prepared
1in duplicate at the following approximate concentrations 0.05, 05, 12 and 2.0 ppm. Samples
are analyzed via automnjection onto the HPLC system. Included in the set of method samples
and blanks are two calibration curve check samples and a solvent blank. The calibrahon curve
check samples consist of any two mud-range samples used to prepare the cahbration curve The
entire sample set of 19 samples 1s analyzed 1n the following order:

|. Sample Order

Solvent Blank

°

—

Cal Curve Sample 2
Cal. Curve Sample 3
Cal. Curve Sample 1
Cal Curve Sample 3
Cal Curve Sample 6
) Cal. Curve Sample 7
.i Method Controi 8
Method Sample 9
- Method Sampie 10
Method Sampie 1
Curve Check Sample 12
Vethod Sample 3

oot T3



Method Sample 14

Methed Sample 15
Curve Check Sample 16
Methed Sample 17
Method Sample 18
Method Control 19

The method samples in the above sequence are randormized.

3.4 Results Reported

Sample results are reported as the found concentration of each test sample as determined
from the regression equations for EP/EPOX and PNP. The mean found concentrations ior each
concentration point, and the precision (as % RSD) will be reported, as will the % Recovery
(found/nominal). Found concentrations are not corrected for recovery with found blank
concentrations. o
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MODIFIED CRAVEN METHOD
ANALYTICAL DETAILS - ETh ¢! PARATHION AND ETHYL PARAOXON ASSAY
1 Weirh 2500 = 005 grams ot homogenized substrate into a 8 oz. glass jar. Add 100

mi of extraction solvent (80 20 MeOH 0 1 N HC! in Milh-Q H50), blend using a
Powri’ulse Homogenizer at high speed for 60 seconds

[ =]

T runster the entire sample (substrate plus extraction solvent) to a 1 hter round bottom
flask with the axd of a glass funnel Rinse the blending shaft and 8 oz. jar with 2 25
mi uf the extraction solvent

“ad

Transfer this to the same 1 hiter round bottom flask as before, add boiling chips and
gently reflux for ene hour

4 At the end of the reflux period, allow the sample to cool to room temperature;
vacuum filter the sample through a Bachner funnel fitted with Whatman #4 hiter
paper and topped with 0 25 1nches or Celite (use a filter adapter), collecting 1n a =0
miL round bottom flask Rinse the 1 liter round bottom flask with 2 ¥ 20 mL MeCH,
allowing the marc to dry between rinses

Jh

Dr- down (roto-evaporate 43-70°C, water bath} untl all methanol 1s removed, then
transfer agueous soluton te a 300 mL separatory funnel Rinse the flask with 5« =0
mi. portions of water and add rinses to the separatory funnel

n Extract the aqueous phase with 3 x 1. . mL portions of ethyl acetate, shake tor cre
minute eah, drain the fower aqueous laver into the second 500 mL separators fL-nel
and tiiter tne top laver of ethv1 acelate through a sodium sulfate filled funnel plu zzew

vith viass wool into a dean 300 mL ~ound hottom flask (It may be userul to ru-
~ortions ot fresh ethyl acetate throuss th» prepared funnel pnor to the nltraton
extract to 2nsure removai of tne potenti sy nterfenng matenals from the souure
~Gdtate ang zlass wool Discard suc= pre-conditioning® ethyl acetate ) Atter al --re
sortions nave been collected, minse tre sodium sulfate wath 10-25 miL of ethvi ace e
ind collecs shis rinse with other port ns

ry Jown che ethvl acetate troto ey corate #H24537C) to 10 mi, transfer quenutar
wto 0 mL aals with small portions 1 ethvl acetate and adjust final volume to 25

s “e thyy marathion and ethal paracoaen are readyv to imiect on the GLC
Do T L TETAILS - oo NHROTHIN L A=y

coortne Rt aue [e oot St SR Inte a3 min Hat oottont e
N o vdrvness and or L oz v Redissone s tesadue 1 T

LT 17 o ~ODIGAte fa isUr VT, o TOm L TTOn
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Prepare a mimicolumn by hlling 1t up to the indentation with 0% deactivated Flonsil.
Top this with sodium sulfate to fill the column. Condition the column by flushing
with 80 mL hexane. Dhscard the eluate

Transfer the sample to the minicolumn and discard the eluate. To the sample tube,
add 2.0 mL eluant (49.5% ethvl ether, 49 45% hexane, 10% methanol, and 0 1% acetic
aud) and sonicate Transfer this nnse to the mumcolumn and chiscard the eluate

Rinse the sample tube again with 6 0 mL eluant and add the rinse to the minicolumn.
Collect this eluate in a clean, 15 mL flat bottom tube. Evaporate the eluate to dryness
under a nitrogen stream. A#d 1.0 mL 45 55 acetomitnle:water with 0.1% acetic acid
and then sonicate the sample tube

Filter the sample through a 0 2 mucrofilter into an autosampler vial  The sample 1s
readv for HPLC analysis

Mod:incation Number 1

For ohves, pecans and wheat gramn use 80 20 acetone 01 N HCI to replace 50 20
Methanol 010 N HCl

Viocincation Number 2

For wheat forage, wheat straw, and aifaifa use a 10 0 g sample instead of 250 g
Adjust final volumes to 100 mL nstead of 250 mL

Mo ncation Number 3

For omons, when deing the PXD extraction, elute the sampie with 3¢ mi =uant
instead ot 60 mL

Mo swation Number 4

For a1l potato products aad aveut <iv drops Dow Antitoam B betore retluning

S




Appendix IV

Revised Sovbean Refined il Method for Ethyl Parathion,
Ethyl Paraoxon and p-Nitrophenot

Analytial Development Corporation
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ADC REFINED OIL METHOD

A1 EXTRACTION

LA 1.1
[A12
[A13
LATA

1TA15

lAl6
1A17

[A13

lATY

tA 0

FAaild

PA

NI

A -

Weigh 250 g of soybean refined 1l 1into an 8 oz French square bottle
Extract sample with 100 mL of 80z MeOH/20% 0.1N HCl extraction solutzon
Blend sample mixture for one minute with a polytron at high speed.

Pour sample into a 500 mL flat bettorn flask (#1)
Rinse sample jar and polvtron blade by blending 50 mL of the extraction =olvent
with the polytron at high speed

Pour nnse into the 300 mL flask «=1)
Reflux with medium heat for one hour, allow to cool bnefly

Vacuum filter the sample through a Buchner funnel ritted with Whatman =1 filter
paper and topped with approximatelv 0 25 inches or Celite 545 (Turn on ~acuum
before adding Celite to filter paper Wash the Celite bed with 0 mL ot ire
2xtractron solvent and discard soixent.)

Rinse the sample flask (21) 7« 25 L portion of MeCH and adé nnses o -unnel

Juantntativelv transfer the filtrate nto a 1000 mL flat Dottom flas< %2 4 202+ 10
~L portions or MeOH

Zvaporate VieOH with a rotarv e aporator aath a water bath temperate=—
—mamtaned at 23C-40°C
{Lsing a disnillation trap betw —2n the flask and toe vapor tuoe o heomy
Bumping 1z common n the ear.y states of evaporaton  Thew2 s usuailn 30-40
mL solution left 1n the flask w=en all or the methanol has e* aporat=t Dther
signs of complete merhanol et 3roration are the condensatio— ot woter 0o the
distitlation trap, slow rate or cupbhng in the samroie flask. .2 s rmeer-ne that

all methanct s removed Even mace amounts or methanol car leaw . sovere
emulsions in the part non ster~ that foltow |

T RTITION AND CONCENTRATIC™

Tour sample rto a S ML separ cony unret #1) Inse fash =2 4 0 1 mC -
SON ana pour <tnse nz unne' ~hahke e unnet Y second-

Tinse dasa B2 aitn ol "L O "S- tiRe ONG TOUT TiTe2 o the sem e so =0,

=nake ~ep funr- S0 e mgs T ~owes ACN T —manto e mg T~ aonm
nnet =20 Ji- ard o ien, —e

Tifee lasa =2 NS0 T - me MG T UT PITae THO s, L e - =2

SAARe e nT - T aeg s
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Drain lower, ACN, layer through a 200 g pad of anhydrous Na,5O. held in a
nurrow-necked funnel by a plug of glass wool Collect the ACN tn a 500 mL flat
bottom flask (#3)

Add two drops of mreral o, swirl  Evaporate sample to approximately 10 mL
with a roto-vap with a water bath temperature mamntained at 35°C to 40°C

Measure 200 mL ot ethvl acetate Add approximately half of it to the flask (#3),
swirl and pour over a 200 g pad of Na,SO, into a second 300 mL flat bottom flask
Y las m 1A 24)  Add the rest of the EtOAc to the onginal flask 1=3), swirl and
pour over the Na;50, pad into the second flask (#4)

Evaporate sample to less than 5 mL with a rote-vap with a water temperature
maintained at 357C to 40°C

Quanntatively transter sample to a 25 mL volumetnic flash with EtC Ac and gs to
the line with the EtOA¢

Filter sample with a 045 pm Gelman Acrodise, PTFE, filter

Infect sample on GC

P-4



